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ABSTRACT 


Background: Abnormalities in plasma lipoproteins and deranged lipid metabolism rank as most firmly established and 
best understood risk factor for atherosclerosis Lipid regulating drugs, may be prescribed if, dietary therapy and lifestyle 
modification fails to adequately normalize blood lipid levels. The European / Atherosclerosis Society and National 
Cholesterol Education Programme (NCEP) consider fibric acid derivatives (Fibrates) and Hydroxy Methylglutary] CoA 
reductase inhibitors (HMG CoA reductase inhibitors) to be effective therapy for combined dyslipidernia . The aim of present 
study was to compare the efficacy of Atorvastatin and Fenofibrate on various aspects of lipid profile viz. total cholesterol, 
serum LDL-C, serum VLDL, serum HDL-C and serum triglycerides in Indian patients having dyslipidemia. Methods: This 
study was conducted on 100 patients with abnormal lipid profile attending the OPD/Wards of Department of Medicine, Guru 
Nanak Dev Hospital, attached to Government Medical College, Amritsar. Results: The patients were randomly divided into 
2 groups of 50 each, group A and B. Group A were put on Atorvastatin 10-20 mg daily and Group B were put on 
micronized Fenofibrate 200mg daily. Conclusion: The study concluded that none of these drugs were independently able 
to achieve NCEP ATP III goals. Atorvastatin has main effect or total serum cholesterol and LDL-C whereas Fenofibrate has 
main effect on serum triglycerides, VLDL-C and HDL-C .Combination of these may be tried to achieve the desired goal. 
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INTRODUCTION regulating drugs, may be prescribed if, dietary 
therapy and lifestyle modification fails to adequately 

Atherosclerosis leading to coronary heart disease, normalize blood lipid levels. The European / 
ischaemic cerebrovascular disease and peripheral Atherosclerosis Society and National Cholesterol 
vascular disease accounts for the majority of Education Programme (NCEP) consider fibric acid 
morbidity and mortality among middle aged and derivatives (Fibrates) and HydroxyMethylglutaryl 
older adults. Abnormalities in plasma lipoproteins CoA reductase inhibitors (HMG CoA reductase 
and deranged lipid metabolism rank as most firmly inhibitors) to be effective therapy for combined 
established and best understood risk factor for dyslipidernia."”! 
atherosclerosis. The dyshpidemia comprise a Statins (HMG CoA reductase inhibitors) are most 
heterogeneous group of disorders arising from effective and tolerable agents for treating 
alteration in normal plasma lipid and lipoprotein hypercholesterolemia. Various statins are 
profiles." Various classes of lipoprotein are total simvastatin, pravastatin, lovastatin andatorvastatin 
cholesterol, Very Low Density Lipoprotein 23. Various fibrates areclofibrate, gemfibrozil, 
Cholesterol (VLDL-C), Low Density Lipoprotein bezafIbrate an fenofibrate.""! 
Cholesterol (LDLC), High Density Lipoprotein 
Cholesterol (HDL-C), High Denicity Lipoprotein Aims and Objectives 
Cholesterol (HDL-C), chylomicrons and The aim of present study is to compare the efficacy 
triglycerides.”! Risk reduction may be achieved by of Atorvastatin and Fenofibrate on various aspects of 
lowering triglycerides (TG) and raising high density lipid profile viz. total cholesterol, serum LDL-C, 
lipoprotein cholesterol (HDL-C) levels 24. Lipid serum VLDL, serum HDL-C and serum triglycerides 


in Indian patients having dyslipidemia 
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Patiala. were excluded from the study 


It was a randomized open study. Following patients 
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Hypersensitivity to Atorvastatin/Fenofibrate 
Patients having diabetes mellitus 
Pregnancy/ Nursing mothers 
Active liver disease/Renal 
Nephroticsyndrome 

Uncontrolled hypothyroidism 
Alcoholic with> 21 drinks/week 
Acute MI within preceeding three months 

Known gastric acid disease/ peptic ulcer disease 
Pancreatitis/ cholelithiasis without cholecystectomy 
Concurrent intake of drugs affecting plasma 
lipidconcentration or known to interact with study 
medication (niacin, probucol, psyllium preparations, 
other fibrates, other HMG CoA reductase inhibitors, 
fish oils, immunosuppresants, steroids, isotretmion, 
cyclosporin, erythromycin) 

This study began by recording lipid profiles in every 
patient at start and was repeated at four and eight 
weeks 


insufficiency! 


RESULTS 


A total number of 100 patients of either sex, with 
combined dyslipidemia, were selected for present 
study. They were divided into 2 groups: 

A: Atorvastatin - 50 patients, 

B: Fenofibrate - 50 patients 





Table 1: Baseline Characteristics of Subjects 









































Sex Group A Group B 
Male 28 20 

Female 22 30 

Table 2: Mean Age (Years S.D.) 

Sex Group A Group B 
Male 57.18+411.56 54.0+13.69 
Female 55.54+9.18 53.38+10.81 

















Table 3: Coronary Artery Disease Risk Profile In 
Patients 












































Statistical Analysis Beene: * | enenie : muly pried 
Data generated from the study was analysed arterydisease 
according to standard statistical methods. Goapa | 33 8 14 
Group B 37 3 17 

Table 4: Values Of Various Parameters (Meant Sd) In Mg% Of 100 Patients At Start Of Study 
Means S.D Total cholesterol LDL-C HDL-C Triglyceride VLDL-C 

(in mg%) (in mg%) (in mg%) (in mg%) (in mg% ) 
Total 252.664 16097+ 43.634 277.734 55.504 
Patients (n=100) 26.24 21.08 5.74 78.05 15.58 
Group A 25538+ 16 V.3+ 4506+ 25606+ 51-21+ 
(n=50) 25.85 22.68 5.44 71.34 14.27 
Group B 249.94+ 161.56+ 42.21+ 299.40+ 59.884 
(n=50) 26.60 19.57 5.74 79.13 15.83 


























Table 5: Serum Total Cholesterol (Mean+ S.D) IN 
mg% AT 0,4 and 8 weeks 








Table 8: Serum Triglycerides (Mean +S.D) At 0,4, and 
8weeks 


















































































































































Group _| 0 Week 4 Weeks 8 Weeks Group | 0 Week 4 Weeks 8 Weeks 
B (n=50) | 249.94+26.60 223.32+22.89 209.34+20.70 (n=50) 
Group 299.40+79.13 211.58+64.81 188.88+56.28 
Table 6: LDL-Cholesterol (Mean +S.D) IN mg% AT — 0) 
0,4 and 8 weeks = 
Group 0 Week 4 Weeks 8 Weeks 
Group A | 160.38422.68 | 113.97414.19 | 98.36+12.13 Table 9: VLDL-Cholesterol (Mean +S.D) in mg% at 
(n=50) 0,4, and 8 weeks 
Group B | 161.56+19.57 136.60+20.16 124.14+19.19 Group 0 Week 4 Weeks 8 Weeks 
(n=50) Group 51.21414.27 46.58+413.-07 42.764 13.39 
A 
; sa dhidasact (n=50) 
Group A patients were divided into 2 sub groups, Al Group B | 59.88415.83 42.32+12.96 37.78411.26 
and Group All (31 patients were put on Atorvastatin (n=50) 
10 mg daily and 19 patients were put on Atorvastatin = 
§ : y P P ; Table 10: Side Effects 
20 mg daily. These drugs were given for 8 weeks in P 
ay ‘ Side Effects Group A Group B 
both groups. Lipid profile was done at 4 and 8 Dyspepsia 4 5 
weeks. Myalgia (Mild muscle 1 1 
aches and tiredness) 
Table 7: Serum Hdl-Cholesterol (Mean) in Mg% at 0,4, Tee Te. Pane) 0 
and § Weeks transaminase levels 
Group 0 week 4 Weeks 8 Weeks side Effects croup a Group au 
Group A | 45.0645.44 | 46.5245.71 | 48.3145.74 Nivea cA TTS SET ; 
(n=50) and tin ; 
Group -B | 42.2125.74 | 44394655 | 47.4846.97 ata wets ra 7 
(20) transaminase levels (ALT) 
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DISCUSSION 


Coronary artery disease is a major problem in 
Indians and genetic factors appear to play an 
important role along with conventional and 
emerging risk factors. Since conventional risk 
factors do not explain the excess burden of Coronary 
artery disease, conventional approaches for 
prevention and treatment may be inadequate among 
Indians. It seems appropriate to begin aggressive 
preventive strategies directed at all risk factors at an 
earlier age in Indians. Abnormalities of the 
lipoproteins from both nature and nurture play a 
crucial role in the development of atherosclerosis. 
Use of different hypolipidemic drugs provides an 
effective way to reduce the risk of Coronary artery 
disease. The total cholesterol and LDL-C are 
undoubtedly the Coronary artery disease risk factors 
and their reduction has a beneficial effect on 
Coronary artery disease morbidity and mortality. 
LDLC is the primary target of lipid lowering therapy 
and sum of LDL and VLDL is the secondary target 
of therapy in patients with high triglycerides4 (ATP 
Il Guidelines, 2002). 

Two types of widely used lipid lowering drugs are- 
statins and fibrates. The present study was conducted 
to compare theefficacy of a statin (Atorvastatin) and 
a fibric acid derivative (Fenofibrate). 100 patients 
participated in the study. Apart from dyslipidemia 
other risk factors like hypertension, family history 
Coronary artery disease and smoking were also 
present. 31 patients were put on lipid lowering 
therapy for secondary prevention, rest 69% patients 
were put on drugs for primary prevention. 

In this study the mean total cholesterol level at the 
start of the therapy was 252.66+26.24 mg%. This 
value is higher than that reported in other studies. 
Réddy et al, reported mean total cholesterol of 
196437 mg/dl and Gopinath et al,!""! reported mean 
total cholesterol of 199 mg/dl. The mean LDL-C 
level the start of the therapy was 160.97+21.08 
mg%. Gupta et al,''?! had reported mean LDL-C of 
154.99+22.73mg%. The mean L-C level at the 
beginning of the study was 43.634+45.74 mg% A 
Reddy et al,!'7 reported mean HDL-C of 43.947 
mg%. The triglyceride levels at the beginning of the 
study were 77.3+478.05. Even this value is higher 
than that reported in otherstudies. Reddy et Al,"7! 
had reported mean triglycerides of 10.24 45 mg%. 
Gupta et al,""7! reported mean triglyceride of 6.1455 
mg% in Jaipur. The differences in our study from 
previous studies may be due to difference in 
demographic profile of two populations. This 
suggests that changed dietary habit is responsible for 
rise in various lipoproteins over the years. 


Effect of treatment with Atorvastatin 

In the present study, treatment with Atorvastain for 8 
week (Group A) resulted in statistically highly 
significant decrease in tote serum cholesterol and 


LDL-C by 25.15% and 38.14% respectively The 
reduction in total serum cholesterol and LDL-C 
between O-weeks was 17.74% and 28.38% 
respectively and this value was statistically highly 
significant (p<0.001). These values show that the 
maximum reduction of total cholesterol and LDL-C 
occurred in firs four weeks and the reduction 
continued in next 4 weeks though i was 
comparatively less. These values were near to those 
reported by Ooi et al.°! Who found a 27% and 30% 
decrease in total cholesterol and LDL-C 
respectively, in a 12 week study with Atorvastatin 
10mg daily. Bairaktari et al,'°! reported respective 
decrease of 24.8% and 35.31% for similar dosages 
and time period. Schrott et al.!'8! These observations 
suggested that the lipid reduction observed with 
Atorvastatin was rapid and may benefit the vascular 
endothelium. 

The present study showed a statistically significant 
increase in HDL-C concentrations by 7.27% after 8 
weeks treatment with Atorvastatin (p<0.05). This 
was less compared to 11% increase reported by Ooi 
et al,?) after 12 weeks of therapy. Frost et al,!0! 
reported an increase of 10% after 6 weeks with 
similar dosages. Wang and Ting,"*! reported 
increase by 11% after 8 weeks therapy, whereas 
Winkler et al,'?°! reported only 3% increase after 8 
weeks therapy. This variation in HDL-C increase in 
various studies may be due to baseline HDL-C 
levels. More low the baseline HDL-C levels more is 
the increase after treatment (Branchi et al.'”! Serum 
triglyceride levels decreased significantly by 
1:5.20% at the end of 8 weeks (P<0.05). The 
decrease was maximum in first 4 weeks of treatment. 
Increasing the dose of Atorvastatin from 10 to 20 mg 
in A did not cause any significant difference in 
triglyceride. This decrease in triglyceride levels was 
less as compared to25% reported by Ooi et al,"! who 
gave Atorvastatin for 12 weeks. Bairaktari et al,'®! 
put similar dosage for weeks and resultant decrease 
in triglyceride levels was 12.5%. Wang and Ting,"”! 
reported triglycerides reduction by 23%. While 
Empken et al,'”! reported reduction in triglycerides of 
9% on Winkler et al,?° reported triglycerides 
reduction by 32%. The difference in triglyceride 
reduction among various studies can 1 due to 
different genetic makeup of various races in which 
the studies were done. 

LDL-C levels decreased by 13.51% in 8 weeks and 
ti decrease was significant (p<0.05). This decrease 
was less than ti 35% reduction reported by Ooi et 
al, after 12 weeks therapy. On increasing the dose 
of Atorvastatin from 10 to 20 mg rsignificant change 
was observed in VLDL-C levels. 


Effect of treatment with Fenofibrate 

In the present study, micronized Fenofibrate in 
dosage 200 mg daily was used for 8 weeks (Group 
B). Total cholesterol an L-C decreased by. 16.11% 
and 23.09% respectively (p<0.05).These values were 
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comparable to various previous studies. Bairaktari et 
al 6 reported decrease of 15.6% and 17.6% 
respectively after 12 week of treatment. Kiortsis et 
al,"° reported 14.7% and 8.7% decrease in total 
cholesterol and LDL-C respectively after 6 weeks 
treatment. 

Serum HDL-C levels increased significantly by 
12.49%after 8 weeks of treatment with Fenofibrate 
(p<0.001). Ooi et al,®! reported a 24% increase after 
12 weeks of treatment. Bairaktariet al,'” reported a 
16.6% increase after 16 weeks of treatment. Zhu and 
Lee," reported 12.7% increase in HDL-C vels after 
8 weeks. The wide variations in HDL-C values may 
be due to baseline variations of HDL-C as the 
increase is more when baseline values are lower 
Branchi et al." 

Serum triglycerides and VLDL-C concentrations 
creased-significantly by 36.96% and 36.37% 
respectively <0.001). Bairaktari et al,'! reported 
triglyceride reduction of % and Ooi et al,@! reported 
reduction of VLDL-C by 56% after 12 weeks of 
treatment. Ceska and Stule,! reported 41. 1% 
reduction in triglyceride levels, Kiortsis et al,"* 
reported 39.5% reduction in triglycerides after 6 
weeks. Ducobu et al,!! reported 38.7% reduction in 
triglycerides after 12 weeks treatment. The values in 
the present study are comparable to the observations 
in previous studies. 

In the present study Atorvastatin caused a 
highsignificant reduction in total serum cholesterol 
(25.15%, p<0.001 and LDL-C (38.14%, p<0.001) on 
increasing dose of Atorvastatin from 10 mg to 20 
mg, reduction in total cholesterol increased from 
22.36% to 33.35% and reductions in LDL-C 
increased from 34.480,1 to 44.38% (both statistically 
significant, p<0.05). But this study had once again 
confirmed that even low doses of Atorvastatin are 
effective in decreasing in total cholesterol and LDL- 
C. 

Fenofibrate (200 mg/day) had a significant but lesser 
impact on serum total cholesterol as compared to 
Atorvastatin (p<0.05). Effect on LDL-C 
concentration was significant (p<0.05) as it reduced 
the levels by 23.09%, though it was less as compared 
that of Atorvastatin. 

Atorvastatin caused a lesser but still significant 
decrease in triglyceride concentration (15.20%, 
p<0.05). Reduction of VLDLby 13.51% was 
Statistically significant (p<0.05). Maximal decrease 
in triglycerides was with Fenofibrate, which caused 
reduction36.96% (p<0.001) which was much more 
than impact Atorvastatin Similar effect occurred on 
VLDL-C, which decrease by 36.37% _ with 
Fenofibrate (p<0.001) in comparison to Atorvastatin 
which decreased VLDL-C by 13.51%, (p<0.05). 

In patients with mild hypertriglyceridemia 
(triglyceride<400 mg%) LDL-C levels, usually 
decrease by 15%-20% with fibrates. In patients with 
more intense hypertriglyceridemia (>40 mg%) LDL 
levels can rise by 10-30% when put on fibrates.?7! 


The present study has shown that both Atorvastatin 
and Fenofibrate has effect on all the lipoprotein 
fractions but the main effect of Atorvastatin is on 
serum total cholesterol and LDL-C whereas 
Fenofibrate has main effect on triglycerides, VLDL- 
C and HDL-C. 

In the present study adverse drug reactions linked to 
drug therapy included the following:- 

In Group A 4(8%) patients complained of 
Dyspepsia. 1(2%) patient complained of myalgia 
and no patient had rise in ALT levels. 

In Group B 5 (10%) patients showed dyspepsia, 
1(2%) patients showed myalgias and tiredness. No 
patient showed raised ALT level. 

In the present study Atorvastatin in general was well 
tolerated. No patient had any serious side effect and 
no patientwithdrew from the study. GI tract 
disturbances were the main side effects occurring in 
8% of patients. This side effect was dose related, 
with 10 mg/day of Atorvastatin only 3% patients had 
Gltract disturbances and on increasing the dose to 20 
mg/day itoccurred in 15.79% patients. This 
difference was statistically significant (p<0.05). This 
was in accordance with the study of Adkins and 
Faulds 1 in which GI tract disturbance was 
mostcommon side effect, occurring in 8.5% patients. 
This study also showed that side effects were dose 
dependent and increased with increases plasma drug 
levels. Similar observations were shared by Mahh 
and Bersot,) and Wang & Ting.!”! 


CONCLUSION 


At the beginning: of the study, all the patients had 
raised serum cholesterol (mean value 252.66+26.24 
mg%) and/or raised LDL-C (mean _ value 
160.97421.08 mg%) low HDL-C (mean value 
43.63+ 5.74 mg%), raised triglycerides (mean value 
277.734 78.05 mg%) and raised VLDL-C (mean 
value-55.50+ 15.58 mg%) 

31 patients (31%) had evidence of Coronary artery 
disease and for them, the treatment was secondary 
prevention, 69 patients. (69%) had no evidence of 
Coronary artery disease and for them treatment was 
primary prevention Hypertension was observed in 
70(70%) patients. Diabetes Mellitus was an 
exclusion criteria. In Group A, after giving 
Atorvastatin following observations we made. 


. Total serum cholesterol and LDL-C decreased by 


25.15%(pcez0.001)and 38.14%(p<O.00respectively. 
Both were highly significant. 


. Rise in serum HDL-C was 7.27% (p<0.05). 
. Fall in serum triglycerides and VLDL-C was 15.20 


and 13.51% respectively (p<z0.05, significant). 


. In Group A, out of 50 patients, 19 patients (380/c 


were given 20 mg of Atorvastatin. With increase i 
dose of Atorvastatin, there was significantly more 
decrease in total serum cholesterol and LDL(p<0.05) 
but, the effect on other parameters lil HDL-C, 
triglycerides and VLDL-C was not (significant 
(p>0.05). 
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The maximum effect of Atorvastatin was observed 
infirst four weeks, the effect in subsequent four 
weekswas less as compared to the effect in first 4 
weeks. 

In Group B, all 50 patients were put on 
micronisedFenofibrate 200 mg/day. The following 
observations were made:- 

Serum triglycerides and serum VLDL-Cdecreased 


by 36.96% (p<O.001) and 36.37% (p<0.001) 
respectively. Both reductions were highly 
significant. 

. Serum HDL-C increased by 12.49% (p<0.001, 
highly significant). 

i.Serum total cholesterol and LDL-C decreased by 
16.11% ard 23.09% respectively (p<0.05, 
significant). 

With Atorvastatin (Group A) 8% patients 


complained ofGI tract disturbances, 2% had 
myalgias and none had rise inserum ALT levels. 
With Fenofibrate (Group B) GI tact side effects were 
observed in 10% and myalgias in 2%. No case had 
rise in ALT levels. 

To conclude, none of these drugs were 
independently able to achieve NCEP ATP III goals. 
Atorvastatin has main effect or total serum 
cholesterol and LDL-C whereas Fenofibrate has 
main effect on serum triglycerides, WLDL-C and 
HDL-C Combination of these may be tried to 
achieve the desired goal. Further studies in this 
regard are needed. 
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